Doxycycline in patients with abdominal aortic aneurysms and in mice: comparison of serum levels and effect on aneurysm growth in mice.
Doxycycline has been shown to inhibit aneurysm formation in a rodent model of abdominal aortic aneurysm (AAA). The doses necessary for this inhibition (6 mg/kg) are much higher than the standard antibiotic doses (1 to 1.5 mg/kg) used in humans. Because the side effects associated with doxycycline are dose related, whether patients would tolerate doses that are four to six times higher than normal is unclear. Also unclear is whether the serum levels necessary in these animal models can be safely achieved in patients. The purposes of this study were to determine the serum concentrations necessary to inhibit aneurysm formation in a mouse model of AAA and to compare them with the plasma concentrations in patients with AAA with a standard dose of doxycycline. Four groups of 10 mice of C57BL/6 strain were given doxycycline (0, 10, 50, and 100 mg/kg) beginning at 7 weeks of age. At 8 weeks of age, the mice underwent AAA induction through bathing periadventitial aortic tissue with 0.25 mol/L CaCl(2). Blood samples were taken 10 weeks after surgery to assess the levels of doxycycline. Aortic size was measured at AAA induction and at death with a videomicrometer. Fourteen patients with diagnosed AAA were given 100 mg of doxycycline twice a day for at least 3 months. Blood samples to determine the plasma levels of the drug were taken at 3 or 6 months. The circulating levels of doxycycline for mice and humans were assessed with high-performance liquid chromatography. The changes in aortic size and circulating levels of doxycycline in the AAA murine model are reported. Doses of 10, 50, and 100 mg/kg accounted for a 33%, 44%, and 66% reduction of the aneurysmal growth in the mice, respectively. In patients, the circulating doxycycline levels ranged from 1.8 to 9.42 microg/mL (mean, 4.14 +/- 0.557), values similar to those obtained in mice. The circulating doxycycline levels of the patients are comparable with those achieved in mice. Doxycycline accounts for an inhibition of 33% to 66% of the aortic growth. The findings suggest that standard doxycycline doses could inhibit AAA growth in humans.